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Baseline (BL) values and longitudinal changes from BL to 2-year follow-up (Y2)
in COMP and CILP
Mature athletes Adolescent athletes
Women Men Girls Boys
BL COMP 12.6  3.9 13.1  4.3 11.6  4.5 16.5  5.1
Change COMP 0.2  2.57 0.67  4.87 -0.85  6.17 0.03  3.75
BL CILP 1.72  1.11 1.16  1.05 0.59  0.48 0.62  0.57
Change CILP 0.70  1.79 1.64  1.97 2.41  1.25 0.70  0.95
ThCTnS (mm) 0.40  0.17 0.52  0.42 -0.10  0.10 0.22  0.20
ThCTkS (mm) 0.15  0.17 0.12  0.10 0.47  0.21 0.67  0.74
ThCChS (mm) 0.55  0.11 0.65  0.37 0.57  0.21 0.89  0.61
Fig. 1. Hoffa-synovitts (MOAKS grade 3). Arrows encapsulate the
enhancing lesions of various grades (AþB). A and B. Sagittal and axial knee
gradient echo (GRE) T1-weighted (T1w) VIBE post-contrast MRI. C. Axial
DCE-MRI GRE T1w VIBE sequence. Changes in signal intensity after
Gadolinium injection are shown for the region of interest (ROI), the
infrapatellar fat pad. Voxels are colour-coded for Initial rate of enhance-
ment (IRE).
Abstracts / Osteoarthritis and Cartilage 22 (2014) S57–S489 S243Results:MRI and clinical data were obtained in 95 patients. The typical
patient participating in this study was a 65-year old womanwith a body
mass index (BMI) of 32 kg/m2. The bivariate association between KOOS
pain and each of the DCE-MRI perfusion variables showed statistically
signiﬁcant correlations: S IRE x (N-plateau þ N-washout) (“Inﬂamma-
tion”) (r ¼ 0.42, p < 0.0001), S ME x (N-plateauþN-washout) (r ¼
-0.43, p < 0.0001), N-plateau þ N-washout (r ¼ 0.43, p < 0.0001),
volume of the IPFP (r ¼ -0.39, p ¼ 0.0001), and “Inﬂammation” divided
by the volume of the IPFP (r ¼ 0.37, p ¼ 0.0002). A statistically sig-
niﬁcant correlation was also seen between KOOS pain and MOAKS
Hoffa-synovitis (r ¼ 0.21, p ¼ 0.046).
Conclusions: Perfusion variables on DCE-MRI reﬂecting inﬂammation in
the IPFP and MOAKS Hoffa-synovitis were associated with knee pain in
obese KOA patients. These results suggest that severe inﬂammation in the
IPFP is associated with severe pain in KOA and that DCE-MRI is a robust
and promising method to study the impact of inﬂammation in KOA.
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Purpose: Cartilage structural change caused by aging, training or dis-
ease can be accurately and directly measured using MRI; while bio-
marker quantiﬁcation from serum may be helpful in characterizing or
predicting cartilage maturation. Cartilage Oligomeric Matrix Protein
(COMP) represents an established serum biomarker of cartilage turn-
over, whereas Cartilage Intermediate Layer Protein (CILP) is a novel
biomarker that is thought to be associated with cartilage degradation.
In the current study we investigated whether MRI-based cartilage
thinning and thickening in young and mature athletes is related to
baseline or concurrent change in COMP and CILP levels
Methods: Twenty adolescent (baseline age 16.0  0.6 y) and 20 mature
(46.3  4.7 y) volleyball athletes were studied (10 men, 10 women). MR
images (3D VIBE) and serum markers were obtained at baseline (BL)
and at 2-year follow-up (Y2). Cartilage thickness was measured in 16
femorotibial subregions (8 medial, 8 lateral, 10 tibial, 6 femoral). Fem-
orotibial subregional cartilage thinning (ThCTnS) and thickening
(ThCTkS) scores were computed, by summarizing in each subject the BL
/ Y2 changes across all subregions with thinning and thickening,
respectively. Further, a cartilage change score (ThCChS) was computed
by summarizing the magnitudes of all subregional changes, inde-
pendent of direction. COMP was analyzed using the commercial sand-
wich COMP ELISA (AnaMar AB) and CILP with an in-house research
competitive immunoassay (AnaMar AB). Unpaired t-tests were used to
compare results between female andmale participants, paired t-tests to
test whether change from BL/ Y2 was signiﬁcant, and linear regres-
sion to analyze the correlation between serum and imaging markersResults: Data on COMP and MRI was available in 18 mature (9 men, 9
women) and 12 adolescent athletes (9 men, 3 women); data on CILP and
MRI was available in 15 mature (7 men, 8 women) and 8 adolescent
athletes (6men, 2women) (Table 1). Therewasno indication of signiﬁcant
differences (deﬁned by p  0.05) in serum or imaging markers between
menandwomen inmature (p>0.31)or adolescentathletes (p>0.17). The
mature athletes displayed much higher subregional cartilage thinning
than thickening scores, and the adolescent athletes much higher thick-
ening than thinning scores, whereas the non-directional change scores
were similar in mature and adolescent participants (Table 1). Pooled
analyses in both sexes suggested a signiﬁcant increase in CILP (p ¼ 0.02)
for BL/ Y2 in mature athletes, but no signiﬁcant change in COMP (p ¼
0.63). Similar relationships were observed in adolescent athletes (p ¼
0.009 for CILP, and 0.88 for COMP). In mature adults, BL / Y2 COMP
change was negatively correlated with BL COMP (r ¼ 0.62; p < 0.01, CI:
0.32,0.84), andBL/Y2CILP changewasnegativelycorrelatedwithBL
CILP (r¼ 0.73; p< 0.01, CI:0.53,0.87). Neither BL COMPand CILP, nor
BL/ Y2 COMP and CILP changes were signiﬁcantly correlated with each
other (p ¼ 0.06 and p ¼ 0.13, respectively). BL COMP and BL CILP levels
were not signiﬁcantly associated with subregional cartilage thinning,
thickening, or thenon-directional change score (p0.19). BL/Y2change
in COMPwas not signiﬁcantly associatedwith BL/Y2 change in imaging
markers. However, the association between BL/ Y2 change in CILP and
that in non-directional change score was signiﬁcant (r ¼ 0.48; p < 0.05).
Very similar observations were made in adolescent athletes (e.g.: r ¼
0.52; p ¼ 0.08 for BL/ Y2 CILP change vs. non-directional subregional
cartilage thickness change), but these associations did not reach statistical
signiﬁcance, given the much smaller sample size.
Conclusions: This study compares subregional MRI-based cartilage
thickness change, with baseline values and longitudinal change in two
serumbiomarkers (COMPand CILP). The above cartilage change scores are
particularly useful in correlation analyseswith serumbiomarkers, because
they describe structural tissue change in each direction (thinning and
thickening) at a subregional level. A limitation of this study is the small
sample size, in particular in the group of the adolescent athletes. Further,
the study was exploratory and did not correct for multiple statistical
testing. Nevertheless, our results indicate that longitudinal change in CILP
and COMP are negatively correlated to BL values, and that change in CILP
(but not change in COMP; nor BL CILP or COMP) is concurrently associated
with subregional cartilage change.435
CAN T2 PREDICT WHO WILL DEVELOP ROA? DATA FROM THE OAI
J. Tamez-Pe~na y,z, R. Boudreau x, Z. Wang k, M.J. Hannon k,
S. Totterman z, E. Schreyer z, D.J. Hunter{, C.K. Kwoh#,yy. y Esculea de
Med., Tecnologico de Monterrey, Monterrey, Mexico; zQmetrics
Technologies, Rochester, NY, USA; xDept. of Epidemiology, Grad. Sch. of
Publ. Hlth., Univ. of Pittsburgh, Pittsburgh, PA, USA; kDiv. of
Rheumatology and Clinical Immunology, Univ. of Pittsburgh, Pittsburgh,
PA, USA; {Royal North Shore Hosp. & Northern Clinial Sch., Univ.
Sydney, Sydney, Australia; #Div. of Rheumatology, Univ. of Arizona,
Tucson, AZ, USA; yyUniv. of Arizona Arthritis Ctr., Tucson, AZ, USA
Purpose: Knee OA has a substantive impact on quality of life and its
early detection is essential for development of efﬁcient interventions.
Radiological MRI scores of cartilage damage have shown some pre-
dictive power in detecting which subjects may develop radiological OA
as deﬁned by KL scores. Further, T2 weighted imaging has been rou-
tinely used to detect cartilage lesions. The purpose of this study was to
1) evaluate whether the cartilage T2-relaxation-parameters are differ-
ent at the time of detection of radiological OA (ROA) in the incidence
